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ABSTRACT 
The present study was undertaken to compare the efficiency of 
three different biomechanical mechanisms in preserving mandibular 
molar anchorage. 
Thirty-five patients were treated with intercanine coil, lip 
bumper, 9r mandibular cervical traction through the end · of cuspid 
retraction. Midtreatment. cephalograms were then taken. Super-
imposition of these midtreatment cepbalograms with the pretreat-
ment cephalograms pr~vided the author with the net mesial or distal 
movement of the mandibular first molar in each case. The data 
obtained from each case was accordingly placed in the appropriate 
biomechanical group. Each group was then statistically related to 
one another by means of the Mann-Whitney U Test. It v1as found tha. t 
a stastically significant difference existed between lower cer-
vical traction and the intercanine coil. The confidence level 
obtained (P < .02) indicated that less than two cases out of a 
hundred had a chance of coming from the same population. 
This data also showed a mean i~crease in mandibular anchor-
age with lower cervical traction ( +.062 mm. gained) indicating 
,. 
that there may be very good possibilities for this system to be 
used in orthodontic cases when anchorage is of a critical nature. 
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IN'fRODUC'f!ON 
The controlled movement of teeth is an indespensible aspect 
to successful orthodontic therapy. A prerequesite to controlled 
tooth rnove~ent is the necessity for space in the dental arch into 
which these moving teeth can be placed. This space may be already 
present o..r may be created by expnnding the dental arches in a 
posterior direction · or by the removal of teeth. Success in ortho-
dontic therapy then, is heavily dependent upon the proper use of 
space to accomplish the controlled tooth movement that is desired. 
In orthodontics, the term ''anchorage'' defines the relationship of 
space management and controlled tooth movement. As Gianelly 1 has 
written, "The two important facets of 'anchorage' are (l) a space 
analysis which determines which teeth must be moved and the final 
relations of the teeth to obtain •normal' dento-facial relation-
ships. In effect, it defines the expected result of therapy at 
. 
the start. (2) It is necessary to have control of tooth movement 
to produce only the movements specifically outlined in the space 
·analysis. In effect, the following questions are posed: (1) 
Should teeth be moved? If so, why? (2) ls there space available 
to move the teeth? If so, how should it be utilized? (a) Which 
teeth should be moved? (b) Where should they be moved? (c) How 
should they be moved? The term 'anchorage' is used in part be-
cause of the mechanical principles of force delivery." 
In order to move teeth, force systems must be devised. 2 Case 
said that Newton's third law was the most important in the mech-
anical movement of malposed teeth: "to every action there is an 
1 
equal and opposite reaction.'' In orthodontics, both the action 
. . 
and reaction forces must be considered because they poth have the 
potential for tooth movement. The action forces are directed at 
the tooth or teeth desired to be moved, while the reaction force 
or forces are applied to a unit called an anchor unit. This 
anchor unit can be intraoral or extraoral and, as its name im-
plies,. supposedly resists movement. 3- 6 There are many kinds of 
intraoral and extraoral anchor units and many of these will be 
discussed later. 
It has been traditionally established that the lower first 
molar is the direct or indirect focal point of nearly all anchor-
age considerations. Because of the limitations of its movement 
possibilities and the necessa~ existence of an Angle Class I 
molar relationship in order to achieve a proper intercuspation of 
maxillary and mandibular teeth, biomechanical treatment plans most 
often are limited to what can or cannot be done with the lower 
first molar. 7-9 
It is, therefore, the purpose of this study to compare the 
effectiveness of direct extraoral Qandibular anchorage (i.e., 
mandibular cervical traction) and direct intraoral muscular 
,. 
anchorage (i.e., lip bumper) to natural or tooth born anchorage 
(i.e., intercanine coil) as a means of preserving mandibular molar 
anchorage and thus realizing a more ideal treatment of severe 
malocclusion cases. 
6 
LI 1l1l!:RA1I1UHE :ttl!:VI1W 
As was discussed in the introductory comments, the modern 
concept of anchorage involves the proper use of .space to accom-
plish the . controlled tooth movement that is desi~ed. A discussion 
of the development of present day concepts of anchorage involves a 
review of the search through the years for the ideal appliance; 
one which permits force application from a perfect source. 
Weinberger10 , in his book, Orthodontics: An Historical Review 
of Its Origin and Evolution, stated that the first important ap-
pliance that marks a distinct step in the orthodontic specialty was 
given us by Pierre Fauchard in 1723. This first arch was a flat 
perforated ribbon which was ligated through the perforations to the 
teeth. A reciprocal series of forces was set up pitting against 
each other each of the teeth involved. This made use · of the prin-
ciple of reciprocal anchorage. This arch was known as a ''bandeau" 
or "bandalette" but whatever the name, in reality it was the early 
form of the expansion arch as we know it today. 
11 ,.. Delabarre , according to Weinberger, devised the first wire 
crib which was later to prove very useful as an anchorage. He also 
described for the first time, the "metal1ic box" or orthodontic 
band as we now term it. 
William Imrie 12 , in his article "Parent's Dental Guid.e", des-
cribed several new principles in orthodontic practice. One was the 
use of plaster models in conjunction with block tin for the con-
9 
struction of a bite plane; another was caps or bands soldered to 
the arch (bandeau) for anchorage replacing ligatures formerly 
used for this purpose. 
One of the earliest accounts we have of the slipping of an-
chorage unite was reported by Kniesel in 183613, He condemned 
the method of rotating teeth as was formerly recommended by Ger-
audly,. Hunter, Brunner, and others because of a iack of anchorage. 
He stated, "An adjoining tooth or several of them must serve as a 
fulcrum for the tooth. By this means the pressure of the ligature 
is divided evenly in an entire circle, then, according to the laws 
of mechanics, the tooth that serves as a fulcrum is pushed just as 
much out of its position as the distorted tooth." Kniesel reported 
this clinical experience because it seemed important to him that 
other men who were attempting to move teeth orthodontically might 
become mindful of the fact that the unwarrented selection of resis-
tance units would only mean failure to obtain the results desired. 
A century after Fauchard, in 1841, Schrange devised an arch 
soldered . to '.a skeleton , crib which .affo~ded purchase on the teeth. 
14 He also developed the first clamp band. 
Occipital anchorage was introduced by Kingsley in 1866. l5 
~ 
There are many who claim that the untimate in anchorage was develop-
ed years ago through the use of the occipital or extraoral forces. 
The early bands were problems because of tooth decay. With 
the advent of the cememted band, orthodontics became a more exact 
16 
science, and credit for the cememted band, according to Angle goes 
to MacGill in 1871. Dr. Angle, in ·1sa6, wrote about the "~" arch 
10 
• 
• 
or expansion arch. The jack screw had become quite popular and 
was used .for many years. 
In 1898 Calvin Case l7 advocated the use of reciprocal elastics 
to effect movement between individual teeth in opposite arches. 
However, it remained for Baker, with the use of Angle's "E" arch 
to apply those elastics in the correction of Class II irregular-
ites. In the seventh edition, Dr. Angle called iutermaxillary 
JI 
anchorage the "ideal force". The reciprocal activity of each end 
of the rubber band, he claimed, provided the best anchorage for 
the correction of the Class II condition and the formation of 
normal occlusion. 
Prior to the use of intermaxillary forces, occipital anchor-
age had become quite popular. 
mechanisms is somewhat obscure. 
The sequence of development of many 
. . 16-21 In reviewing several sources · 
. 
of information about the development of these devices, it ·was 
apparent that at the turn of the century and shortly . thereafter, 
many people, working independently, seemed to be working fever-
ishly to develop the ultimate in orthodontic appliances. 
Clinical experience continued to be a good teacher and grad-
ually from these early app1iances began to evolve the efficient 
orthodontic mechanisms we know today. With each step in this 
evolution, orthodontists seemed to become more and more mindful 
of the fa~t that the teeth could not be considered as anchorage 
themselves, but were secured to a base which, though strong and 
22-24 
unyielding, was capable of undergoing changes in form. 
It became necessary then ror the orthodontists to understand 
11 
the characteristics of this substance, the alveolar bone and perio-
dontal ligament, .which he must rely upon for success in treat-
m~nt. John Hunter ~5 stated two basic concepts of bone growth: 
(1) "Bone grows by deposition on its free surfaces and is 
kept in a state of functional balance by compensating 
resorptions on other surfaces." 
(e) "Bone grows more rap~dly in some areas than in others 
which accounts for the change in its proportions." 
26 In 1892, Wolffe gave us his law which states: "Every change 
in the form and function of a bone, or of its function alone, is 
followed by certain definite changes in its internal architecture, 
and equally definite secondary alterations in its external con-
forma·tion in accordance with mathematical laws." 
Oppenh~~m 27, in his classic ·work reported in 1911, climaxed 
the studies made upon the ability of bone to change and meet new 
demands. His experiments were conducted so that bone _ changes 
could be studied relative to orthodontic treatment. 
He used monkeys upon which to conduct his experiments, employ-
ing the Angle expansion arch to produce tooth movement. He made 
microscopic slides from sec~ions of tissues immediately surround-
-· 
ing the teeth which had beeri moved after the appliances had been 
active for forty, thirty-five, fifteen and five days respectively. 
In studying these microscopic slides he found marked changes 
on the walls of the alveolus. Osteoclas~s appeared on the pressure 
side with osteoblasts on the opposite side. There subsequently 
developed a cartilaginous bone which he termed osteoid tissue. 
12 
• 
Then appeared bony spicules or trabeculae which aligned themselves 
paralled to the line of stress on both the pressure and tension 
sides. On the side of tension, proximate to the alveolar wall, 
osteoblasts had appeared and osteoclauts were present on the outer 
or remote surface of the alveolar bone. The architecture of the 
bone was now such that it was resisting orthodontic force. 
' ije round that when slightly greater force was applied, 
further changes took place which allowed the tooth to move in the 
direction of force. 
From this we may assume that it would be possible to maintain 
a minimal amount of force upon a tooth or teeth that are being 
used for anchorage ahd have the resistive quality of the bone main-
tain . them in their original position. 
Following Oppenheim's works, · Strang 22 formulated an important 
biological principle in anchorage which he stated as follows: ''The 
reaction from the force employed upon the teeth that are to be 
,moved may be distributed in such a manner upon the various units 
of anchorage that its intensity will dictate such readjustments in 
the supporting bone as will build up resistance of those anchor 
teeth against displacement and avoid changes that are responsible ,. 
for tooth movement." 
With the presentation of Oppenheim's findings and their sub-
sequent interpretation and application as Strang has done in the 
preceding quotation, there came to the orthodontic profession the 
realization that there can be no true intraoral anchorage, at 
least as defined in Webster's dictionary: "a secure hold sufficient 
I, • 
13 
to resist a heavy pull." Rather we have to recognize the ever-
present "biologic factor" when thinking in terms of intraoral 
anchorage. 
• 
As the search for better anchorage developed, it became 
apparent that more control was required over the individual 
dental units, as Oppenheim's work showed. 28 As a result, Angle 
expanding on this thesis, developed a pin and ' tube appliance and 
then the ribbon arch to afford greater mechanical advantages. 
This was an aftermath of the use of intermaxillary force which 
required all of the teeth to be resistant factors or anchorage 
t 
uni ts in the arches. The ed.gewise appliance, as first described 
by Angle in 1928, was designated as the "latest and best" of the 
time. The force exerted by the edgewise mechanism, as it was 
originally intended by Dr. Angle, involved the principle of short 
reciprocal levers directed from each tooth through the arch to its 
adjacent tooth on either side. The principle of bracket purchase 
involved fixation of an .022 X .028 archwire into a bracket de-
signed to receive the wire. · The first treatment results reported 
cephalometrically through the use of the edgewise appliances 
were made in 1938 by Brodie, Downs, Goldstein, and Myer. 29 One of 
~ 
the conclusions concerning the effect on the mandibular arch or 
the anchorage unit in the Class II / Divisipn I cases was that con-
siderable . mesial movement of the mandibuiar buccal segments occured, 
while the maxillary arch remained relatively stationary. 
Investigations of a similar nature 30 • 31 have been conducted 
since that date and we have come to the firm realization 
•. 
that what has been suspected by clinicians for many years is true: 
most intermaxillary forces are reciprocal in nature and the mand-
ibular arch does not truly remain stationary. 
Viewing the work of these men and others and from his own 
clinical experi~nce, Charles Tweecf2- 3\f Tucson, Arizona, employ-
ing the edgewise mechanism, developed a mechanical system to com-
bat tnis - undesirable movmement which is so often experienced with 
the use of Class II type elastics. His is a prepared type of 
mandibular anchorage. Its principle is disputed by many who ad-
here more strictly to biological teachings, i.e., the root of a 
tooth that has been moved orthodontically is surrounded by osteoid 
tissue which yields readily to additional orthodontic pressure. 
His t_echnique is that of always placing the mandibular incisor 
teeth upright over basal bone, and tipped about five degrees ling-
ual ... to their final desired position. (It must be noted that 'l'weed 
r~adily admits that a good percentage of the original anchorage 
established in the mandibular arch is lost ~ven under this system 
using intramaxillary elastics, hence the overcorrection of the 
inclination of the mandibular incisors prior to Class II elastics.) 
This procedure of lower incisor uprighting is one which often must ,. 
be preceded by the extraction of selected teeth. Then he proceeds 
to tip the posterior teeth to distally inclined axial positions by 
means of v_igarous Class III elastics and supporting the strain on 
the maxillary anchorage by means of a heavy rectangular archwire 
(.022 X .028) reinforced by occipital anchorage. With the man-
dibular arch thus prepared, he feels that the axial position of 
15 
each tooth is such that it is best able mechanically to resist the 
force that will eventually be used against it in producing the 
tooth movements required during ~reatment. This · prepared anchor-
age, many times in conjunction with the extraction of teeth, has 
proved to be helpful in producing a more stable anchorage when 
empl,oying int.ermaxillary force. 
During the process of preparing the anchorage unit, occlusion, 
which has often been referred to as an antagonist to tooth move-
ment, can be made to aid the movement of teeth through what Tweed 
call "racheting" action of the tooth on the archwire. This may be 
explained as the same type of activity that occurs when the teeth 
are deflected foreward during occlusion in the creation of the 
anterior component of force, Due to the inclination of the teeth 
and the direction of the path of closure, one of the factors in-
fluencing the an·terior · component of force, as explained by several 
authorities, 21 , 22 , 26 is a forward vector th~t is created when the 
teeth occlude. During this anchorage prepa.ration step, occlusion, 
as it strikes the tooth, transfers this force through the bracket 
to the archwire. A disto-gingival vector of force is produced as 
the bracket strikes the archwire. The buccal teeth are guided 
~ 
down the inclination of the wire by the distal intermaxillary force 
directed against the teeth aided by the distal "racheting" ef feet 
of occlusion. 14 
When .a reciprocal type of intermaxillary anchorage is desired, 
as in those cases in which we may wish the mandibular teeth to move 
forward at the same time the maxillary teeth move distally, inter·-
16 
maxillary elastics may be employed without ~reat regard for the 
mandibular anchorage. When we feel that the teeth in the arch 
used for anchorage are in co~rect positions and a slight forward 
shifting of them resulting from the use of intermaxillary type 
elastics would cause them ,to be tipped off the basal bone, then 
reciprocal movement is very dangerous. In many cases, no matter 
what type of treatment employed, the desired iooth movement can-
not be obtained with intraoral resistance units alone. The 
answer to such a problem can only be the use of extraoral anchorage. 
17 
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CHAP'fEH II 
MATEHIALS & M£THODS 
A',tota.l , of . thirty_-five patients were selected from cases that 
were under active treatment in the Orthodontic Department at 
Boston University School of Graduate Dentistry. Each case chosen 
was und~rgoing orie of three ·biomechani~a1 ·rorqe systems to achieve 
cuspid retraction whife maint.aining as much mandibular molar anchor-
age as possibles (1) · Intercanine coil (I.e.), (2) Lip bumper (L.B.), 
and (3) Lower cervical traction (L.C.T.). Other than the fact that 
.each case was a four first bicuspid extraction case and each fit 
into one of the thre.e above mentioned force systems, no other var-
iables -•ere taken into consideration. However, it must be mention-
ed at this point that the sample ~roup was relatively small and that 
there are other variables present which were not considered for 
this study, such as: 
(1) Age of the patient 
(2) Cooperation in the appliances worn 
(3) Angle Classification 
(4) Mandibular plane angle 
~ 
, 
Cephalometric headplates were taken before treatment and again 
following mandibular canine retraction. Every patients pretreat-
ment and midtreatment ce.phalograms were traced by the author to . 
minimize or at least standardize any tracing errors that might have 
been ~ad•. It should ~e mentioned that the method of treatment for 
each patient was not known during the tracing procedure in order to 
mi·nimize aey personal bias as to which is the better form of treatment. 
18 
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~easurements were confin.ed to the mandibular first molars and 
the mesial or distal comparison of the midtreatment molar with the 
pre-treatment molar. Measurements were done to the nearest half 
millimeter with a net meeial movement (loss of molar anchorage) 
~xpressed as a negative number and the net distal movement (in-
crease in molar anchorage) expressed as a positive number. The 
res~lti of each biomechanical group was plott~d along a vertical 
distribution scale (Fig. 1) in increments of .5 mm. from -5.0 mm. 
(mesial movement) to +5.0 mm. (distal movement). The resultant 
data was then statistically analyzed via the Mann-Whitney U Test, 
which is very similar to the parametric "t" test in determining 
if groups of gathered data are from the same or different universe 
populations. 
When at least ordinal measur~ment has been achieved, the 
Mann-Whitney U Test may be used to teat whether two independent 
groups have been drawn from the same population. This is one of 
the most . powerful of the nonparametric tests, and it is a most 
useful alternative to the parametric "t'' test when the researcher 
wishes to avoid the "t" test's assumptions, or when the measure-
.ment is in an ordinal scale rather than an interval or rati~ scale. • 
!-
The test runs as follows: 
Let n1 be the number of cases in the smaller of two independent 
groups, and let n2 be the number of cases in the larger. Com-
bine the measurements from both groups and rank them in order 
of increasing size. Algebraic size is considered; the lowest 
, . •, . ranks are ·assigned .to th~ large~t nega ·tive numbers, if any. 
19 
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Values 
in mm. 
. 
+5.0 
+4.5 
+4.o 
+3.5 
+3.0 
+2.5 
+2.0 
,.-1.5 
+1.0 
+ .5 
0 
-
.5 
-1.0 
-1.5 
-2.0 
-2.5 
-3.0 
-3.5 
-4.o 
-4.5 
-5.0 
Figure l 
Net Movement of the Mandibular First Molar During Canine 
Retraction with the lntercanine Coil. ( J. . c·.), Lip Bumper (L.B.), and Lower Cervical Traction (L.c,T.) 
. I. C. L.B • L.C.T. 
• 
. 
I 
I I 
I I 
II 
II III / II 
II . I 
I I 
II I 
llll I I 
II I 
I 
I I 
I 
. 
1, 
15 12 8 
Mean .. -2.13 Mean 
'"' -1.53 Mean= +.062 
20 
R1 is the sum of the ranks assigned to the group whose sau,ple 
size ·is n1 • 
R2 is· the sum of ·the ranks assigned to the group whose sample 
si.ze is n2 • 
U - n1n2 + n1(n1 + 1) - R1 
2 
OR U' c n1n2 ( + n2 n2 + 
2 
( A convenient arithmetic check iss U = n1n2 - U' ) 
It is the smaller of these U values that we want. Tables for 
the . sampling distribution of U can be found in most statistics 
teits or in handbooks of statistical tables. 24 (Example of 
tables in Fig. 2). 
Example of Mann-Whitney U Test using fictitious data: 
Group l 
53 
(rank) 
1 
Group 2 
59 
( rank) 
4 
74 
64 
55 
55 
69 
68 
9 . 
5 
2.5 
2.5 
8 
7 
65 
76 
77 
19 
82 
80 
75 
84 
6 
11 
12 
13 
15 
14 
10 
16 
.~ (note: when tied scores 
occur, give each of the 
tied observations the 
average of the ranks 
they would have had if 
no ties had occured, as 
happened in Group 1.) 
,. . 
u C (7)(9) + 7(8} - 35.0: 56 
2 
u•. (7)(9) + 9(10)- 101.0 - 7 
2 
Because u• is the smaller of the two U values, it is placed 
in the table in Fig. 2 and we discover that the data has a 
high significance with a P < .05. 
21 
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CHAPTBR III 
RE~ULTS 
The results of the collected data can first be seen in a 
distribution comparison by observing Fig. l. As can be seen, 
there is a trend for less mandibular anchorage loss as one 
compares the mean values of the intercanine coil {mean= -2.13mm.), 
. 
lip bumper {mean= -l.53mm.), and lower cervical traction {mean -
+.062mm.). 
In Fig. 3,4, and 5, the data has been statistically analyzed 
to determine if there is a real difference between the three bio-
mechanical populations or if this data happened by chance. The 
Mann-Whitney U Test was run between every possible group comparison. 
A probability level of 5% (P ( .05) is the accepted standard for 
most statistical data. Keeping this in mind, the following 
results were obtained: . 
(1) Comparing the intercanine coil to the lip bumper {Fig. 3), 
we have a probability just greater than 10% (P>.10) that the data 
from each group could have come from the same population. Al-
though this falls short of the 5% level of confidence, it is still 
approaching a high level of significance. 
·(2) Comparing the intercanine coil to the lower cervical 
traction {Fig. 4), we have a probability of less than 2% (P ( .02) 
that the data obtained . from each group came from the same pop-
ulation. This result proves highly significant since we can con-
sider that by chance alone, only~ cases out of 100 would we expect 
to · have .. the case. re~ults ef either biomechanical group come from 
23 
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Figure 3 
The Mann-Whitney U Test Comparing the I.C. Group with the 
L.B. Group. 
-
I.C. Rank , L.B. Ha nk 
0 21 +2.0 27 
0 21 · +l.O 26 
-1.0 17. 5 + .5 24.5 
~1.0 17.5 + .• 5 24.5 
-1.5 16 0 21 
-2.0 14 0 21 
... 2.0 14 0 21 
-2. 5 10 -2.0 11. 
-2.5 10 
-2.5 10 
-2. 5 10 -3.0 6 
-2.5 10 
-3. 5- 4 
-3.0 6 -'t.O 2.5 
-3.0 6 
:.4.o 2.5 
-4.5 It 1 
Rl = 176.5 R2 = 201.5 
u - 15(12) + 12(1~l - 201.5 :z 180+18~ 201. 5 
2 
u = 56.5 ; F ) .10, Therefore not sta tis-
tically significant to a confidence level 
of 5%. 
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Figure 4 
The Mann-Whitney U Test Comparing the I.e. Group with the 
L.C.'1'. Group. 
I.C. Rank L.C.T. 
• 
Rank 
~-
-0 18.5 +2.5 23 
• 0 1a.5 +2.0 22 
~1.0 15 +l.O 21 
-1.0 15 0 18.5 
-1.5 12.5 0 1a.5 
-2.0 10.5 
-1.0 15 
-2.0 10.5 
-1.5 12.5 
-2. 5 1 
-2.5 1 
-2.5 1 
-2.5 1 
-2. 5 ·1 
-3.0 3.5 
-3.0 3.5 
-4.o 2 
-4.5 lt 
Rl . "' 13s.5 . R2 = 137.5 
u = 15(8) + 12(16) 
-
13s.5 = 120 + 120 - 138. 5 
2 
u"" 101.5; u• = 1a.5; p <. .02, therefore the 
data is highly significant to a confidence 
level of less than 2%. 
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Figure 5 
The Mann-Whitpey U Test Comparing the L.B. Group with the 
L. C. 'I'. Group. 
L.B. Rank L.C.T. Ha nk , 
' ' 
+2.0 10.5 +2.5 20 
• +1.0 16.5 +2.0 18.5 
+ .5 14.5 +1.0 16.5 
+ .5 14.5 0 11 
0 11 0 11 
0 11 
-1.0 8 
0 11 
-1.5 7 
-2.0 6 
-2.5 4.5 
-2.5 4.5 
-3.0 3 
-3,5 2 
-4.o 1 
Rl "' 113.5 R2 = 96. 5 
. 
u• .., 1~(8) + 8(2} 
- 96.5 = 96 + 36 - 96.5 
2 
u• • 35.5; P > .30, therefore not statis-
tically significant to a confidence level 
of 5% • 
' 
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,, 
the opposing population. 
(3) Comparing the lip bumper to the lower cervical traction 
(Fig. 5), we have a probability of less than 30% (P < .30) that 
the data obtained from each group came from the same population. 
This shows a relatively low significance since nearly one case 
r~sult in three you would expect to come from the same population 
group. 
, 
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CHAP'f~R IV 
DI!:>CUSSIOH 
"The ability to succ.essfully manipulate any orthodontic 
appliance depends upon three factors of equal importance. The 
first of these - is a keen appreciation of tissue reactions and the 
limitations of tissue tolerence1 the second is a thorough under-
' 
. 
standing of the mechanical piinciples involved in the application 
of the appliance that is to be used; and the third is a complete 
comprehension of the anchorage available in the structures that 
are to be modified." 22 These words by Strang, indeed; show the 
importance of anchorage control in the overall view of successful 
orthodontic therapy. 
The earlier writers, among them Angle and Case, had a very 
good understanding of anchorage problems and gave us basic rules 
that we hold important to this day. Case 2 stated that the most 
important of the laws of force in the mechanical movement of mal-
posed teeth is Newton's third law: "To every action there is an 
equal and opposite reaction.•• Whatever the magnitude of force that 
is exerted on a tooth may be, in order to move that tooth, an 
I 
equal amount of force must be exerted in an opposite direction 
upon the tooth or teeth that are to serve as resistance forces or 
units. We understand then that the relative amount of movement 
26 
of the desired tooth is proportional to the respective resistances. 
Edward Angle made very clear a fundamental concept in anchor-
age in Chapter XII of his Malocclusion of the Teeth: 35 "The move-
ment of one or more teeth in any of their several directions is 
28 
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possible only by the exercise of force and its intelligent appli-
cation in accordance with the laws of mechanics and dynamics. 
According to the well known law of physics, action and reaction 
are equal and opposite; hence it must follow that the resistance 
of the anchorage must be greater than that offered by the tooth 
to be moved; otherwise there will be displacement of the anchor-
age ~nd failure in the movement -of the teeth to the extent, or 
possibly, in the direction desired. The sources at our disposal 
for securing anchorage or resistance are (1) the teeth themselves 
and (2) sources external _to the teeth. Anchorage may be classified 
as simple, stationary, reciprocal, intermaxillary and occipital. 
An accurate knowledge of the forms and surfaces of the teeth and 
the~r occlusion, surfaces, lengths, and inclinations of their roots, 
and the structure, density, and distribution of the alveolar process 
and periodontal membrane, is essential to an intelligent application 
of the principles of anchorage. The degree of resis~ance offered 
by different teeth varies greatly, according to their position, size, 
length, and number of roots, the direction from which force is 
exerted, and in the manner of mechanical attachment to them The 
force should be as direct \nd positive as m~ be possible with the 
conditions at our disposal. The ideal anchorage would of course 
be an immovable base. This, however, , is probably never fully pos-
sible to obtain in the mouth owing to the 'elasticity• of the 
alveolar process and cushion-like function of the periodontal 
membrane. Some displacement of anchor teeth is advisable and 
sometimes even desirable, provided these teeth are kept within the 
29 
limits of final restoration by means of the inclined planes of 
the occluding teeth; but if greater displacement than this occurs, 
malocclusion of the anchor teeth, most difficult · or even impossible 
to overcome, may be established. Hence, they should be closely 
watched and careful measurements and comparison with the original 
models be frequently made. Any unfavorable movement perceived 
shouJd be promptly combated. The embarrassment following any con-
siderable displacement of the anchor teeth is so · serious that ample 
anchorage should always be secured in the beginning." 
Then, as now, two sources of anchorage were recognized -
extraoral and intraoral. Intraoral anchorage makes use of the 
teeth, the biologic reaction of bone and the influence of the mus-
cul~ture, while extraoral anchorage depends upon the cranium and 
the neck for its source. 
Fortunately, the correction of many malocclusions is suqcess-
fully accomplished by simple, reciprocal, and statio~ar~ anchorages 
which are only relatively stationary. There are some cases, how-
ever, in which anchorage that is absolutely stationary is desired. 
When one keeps . in mind all the basis mechanical and biological 
principles or ' anchorage pr~paration, it becomes apparent the great 
~ 
difficulty of establishing intraoral stationary anchorage for such 
demanding cases. As was mentioned earlier, Charles Tweed clearly 
recognized this problem and formulated a system of mechanics to 
try and preserve this vital anchorage. But Tweed recognized that • 
even his system had limitations and a good percentage of anchorage 
loss often resulted. 
30 
Steiner ~6,~7 has said that even the beat of orthodontists must 
lose at least one-third of their available anchorage and that this 
must be taken into account in the initial diagnosis and treatment 
plan. 
With all of these important concepts and past experiences in 
mind, men are still trying to find the "ideal anchorage". i'his 
studf was undertaken to see if some of the presently known extra-
oral (or at least extra-dental) appliances could be used in a 
manner to greatly increase mandibular molar anchorage. 
The results of the study have shown that there has been a 
tremendous rnaintainance of molar anchorage with lower cervical 
traction by (1) actual measurement of molar movement during cuspid 
ret~action (a mean oolar distilization of .062 mm.) and (2) a com-
parison between a type of natural or tooth supported anchorage 
(intercanine coil). It stands to reason that a more resistant 
form of anchorage control would be extradental in na~ure, for this 
way prevents or minimizes the dental anchor strain. 
How might this anchorage system be used on a practical clinical 
level? The lower cervical traction method of anchorage support 
is well indicated for those cases where one has a maximum or super-
, 
maximum anchorage situation while treating dental or skeletal-dental 
malocclusions. This system places anchorage support directly where 
the control is needed - the lower first molar. If the Tweed phil-
osophy of anchorage is desired, this system can provide excellent 
stability in anchorage preparation in the mandibular arch .without 
the added use of · intramaxillary Class III elastics. Once mandibular 
}l 
anchorage has been prepared, the lower cervical traction may still 
be used to support extreme anchorage cases while one adds vigorous 
Class II elastics to the system to distalize the ·maxillary ·arch. 
Or, if, at this point in treatment, it is desirable to lose some 
molar anchorage, the headgear can be removed entirely or switched 
to the maxillary arch to provide efficacy in the distilization 
movements there. 
Again, it is emphasized that lower cervical traction is not 
prescribed as a routine method of lower anchorage control. Only 
in those cases where it has been determined by the clinician that 
there exists severe anchorage requirements or the existence of 
£orces in the particular biomechanical method of treatment used 
which will lead to undesirable anchorage loss is it prescribed. 
A thorough understanding of all the important concepts of 
modern anchorage is necessary, and then the application of such 
appliances as were used in this study will be effective and 
• • 
gratifying. This conceptual knowledge of anchorage involves the 
use of existing anchorage, prepared anchorage, and reinforced an-
chorage. Proper diagnosis through recognition of anchorage avail-
ability must be made. In q1ass II extraction cases one must accept 
the fact there will probability be some migration of the buccal 
segments before the end of treatment. This may be desirable at 
certain times. If the mechanics are such that there is maximum 
response and the case ends with a stable denture with desirable 
improvement in facial form, then we have properly applied the 
modern concept of anchorage. The timing of force application 
32 
within favorable growth periods is undoubtedly a major factor in 
the success of a given technique. During treatment if it is found 
that the existing anchorage is J,ut sufficient, occipital or cervical 
forces can reinforce this anchorage. 
Extraoral anchorage may by itself be used as the motivating 
force in the correction of selected cases.:. Such a procedure may 
be u~ed in treating non-extraction Class II cases. If used wisely 
and with proper cooperation in many cases, much satisfaction is 
derived in reducing the severity of the malocclusion. 
Finally, in consideration of the entire problem of present 
' 
day concepts of anchorage, the selection of the method of anchor-
age control in the future will depend upon information derived from 
the study of treated cases with selected types of mechanics and a 
' 
comparison of the end results in · terms of facial balance, stability, 
and the ease of manipulation. It is hoped that this study has con-
tributed towards this end. 
, . 
CHAPTER V 
SUMMAH.Y 
Results were obtained in this study showing a very positive 
statistical significance existing when comparing lower cervical 
traction with one form of intraoral anchorage, i.e., intercanine 
coil. In order that this pilot study might be made more adaptable 
and effective for clinical orthodontics, a much larger study should 
be undertaken and many of the variables mentioned in Chapter II 
be taken into account: (1) Age of the patients involved, (2) Co-
operation with the wearing of appliances, (3) Mandibular plane 
angle of each patient, and (4) Skeletal/dental classification. 
Because statistical significance has been achieved, a further 
more detailed investigation might shed more light on some poss ible 
new variables which can affect anchorage maintainance. From 
such information a clearer picture can be obtained as to the true 
value of the experimental results and what their specific place 
would be in successful management of patients exhibiting severe 
anchorage requirements in their orthodontic therapy. 
CONCLUSIONS 
(1) There is no true form of stationary anchorage avaibable· 
intraorally and involving only the dentition. 
(2) The teeth alone do not consitute anchorage but serve as 
units by which we gain attachment through the pe·riodontium to the 
underlying bone. 
(3) In choosing anchorage, the orthodontist should rely on 
clinical experience coupled with the knowledge of what takes place 
• 
in the surrounding tissue when force is transmitted to it from 
a tooth or teeth. 
' 
·(4) The orthodontist should avail himself of a tyP.e of ortho-
dontic mechanism with which he can take most efficient advantage 
of the intraoral anchorage that is available. 
(5) In many cases intraoral anchorage can be supplemented or 
repl4ced by extraoral anchorage to insure greater stability. 
_.,. 
/ 
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